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Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims; 

Claim 1. (currently amended): An apparatus for testing a sample for constituents 
comprising; 

a plurality of electrochemical sensors, each sensor adapted to detect a different 

constituent within the sample; 

a reservoir for containing the sample; 

a plurality of interconnected channels fluidly coupling the reservoir to the sensors; 
a micro-pump fluidlv coupled to said reservoir for applying positive pressure to the 
reservoir and the plurality of interconnected charmels: 
and 

a circuit coupled to the plurality of sensors to analyze the electrochemical properties 
of the sensors to delect the presence of a particular constituent at each senso r, wherein 
the circuit is embodied on a single microcircuit or a chip set and integrated into the 
apparatus . 

Claims 2-3 (cancelled) 

Claim 4. (currently amended): The apparatus of claim 2 \ further comprising a 
microheater coupled to each sensor to heat the sensor. 

Claim 5. (currently amended): The apparatus of claim 3 i wherein the circuit for 
detecting further determines the concentration of the constituent in the sample. 

Claim 6. (cancelled) 
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Claim 7. (original): The apparatus of claim 1 wherein the electrochemical sensors each 
comprise an electrochemical cell comprising: 

a working electi-ode with a coating selected to bind with a particular electro-active 

constituent; 

a counter electrode; 

a reference electrode; 

filter paper disposed so as to separate between the electrodes fi-om each other; and 
an electrolyte in said filter paper. 

Claim 8. (original): The apparatus of claim 7 wherein the electrochemical cell fiirther 
comprises a glass frit disposed between the channels external of the sensor and the electrodes 
of the sensor and a capillary housing the other eleinents of the sensor. 

Claim 9. (original): The apparatus of claim 7 wherein the working electrode is disposed 
closest to the channel through which sample enters the sensor, the counter electrode is 
disposed furthest from the channel through which sample enters the sensor, and the reference 
electrode is disposed between the other two electrodes, and wherein the capillary includes an 
opening disposed adjacent the working electrode through which excess sample can exit the 
cell. 

Claim 10. (original): The apparatus of claim 1 wherein the circuit comprises analytic 
circuitry for analyzuig the electrochemical properties of the sensors, a multiplexer, and 
circuitry for controlling the multiplexer to selectively electrically couple the analytical 
circuitry to each of the sensors, whereby the analytical circuitry can be used to analyze each 
sensor distinctly. 

Claun 11. (cancelled) 

Claim 12. (original): The apparatus of claim 10 wherein the analytic circuitry is selectively 
electrically coupled to the working electrode, reference electrode and counter electrode of 



Page 6 of 16 



Appl. No. 10/640,985 

Reply to Office Action of January 1 8, 2007 
Amendment dated July 18, 2007 

each sensor cell and is adapted to apply a series of electrical pulses to the cell and measure 
the transient responses through the cell to each of the pulses. 

Claim 13. (original): The apparatus of claim 12 wherein the analytic circuitry is further 
adapted to integrate each current transient response to a pulse and derive electrical charge Q 
as a function of the magnitude of the corresponding pulse. 

Claim 14. (original): The apparatus of claim 1 wherein the channels are micro-channels. 

Claim 15. (original): The apparatus of claim 7 wherein the coating of the working electrode 
is adapted to bind with heme molecules. 

Claim 16. (original): The apparatus of claim 15 whereui the coating comprises dithiol. 

Claim 17. (currently amended): The apparatus of claun 16 wherein the working 
electrode comprises a 25 to 100-micron-diameter, 1 -meter long gold wired wire coiled 
around a 0.25 to 0.5-mm-diameter gold support wire. 

Claim 18. (original): The apparatus of claim 16 wherein the working electrode comprises a 
powdered gold bound together by adhesive. 

Claim 19. (original): The apparatus of claim 18 wherein the adhesive is a mixture of carbon 
powder and polytetraflourethylene adhesive. 
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Claim 20. (currently amended): An apparatus for testing a sample for constituents 
comprising; 

a plurality of electrochemical sensor cells, each sensor cell adapted to detect a 
different constituent within the sample; and 

an analytic circuitry for analyzing the electrochemical properties of the sensors; 
a multiplexer; and 

control circuitry for controlling the multiplexer to selectively electrically couple the 
analytical circuitry to each of the sensors, whereby the analytical circuitry can be used 
to analyze each sensor distinctly ; 

wherein the analytic circuit, multiplexer and control circuit are embodied on a single 
microcircuit chip or a chip set and integrated into the apparatus . 

Claim 21. (cancelled) 

Claim 22. (currently amended): The apparatus of claim S4- 20 wherein the electrochemical 
sensors each comprise an electrochemical cell comprising: 

a working electrode with a coating selected to bind with a particular electro-active 

constituent; 

a counter electrode; 

a reference electrode; 

filter paper disposed so as to separate between the electrodes fi-om each other; and 
an electrolyte in said filter paper. 

Claim 23. (original): The apparatus of claim 22 wherein the analytic circuitry is selectively 
electrically coupled to the working electrode, reference electrode and counter electrode of 
each sensor cell via the multiplexer and is adapted to apply a series of electrical pulses to the 
cell and measure the transient responses through the cell to each of the pulses. 
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Claim 24. (original): The apparatus of claim 23 wherein the analytic circuitry is further 
adapted to integrate each current transient response to a pulse and derive electrical charge Q 
as a function of the magnitude of the coixesponding pulse. 

Claim 25. (original): The apparatus of claim 24 wherein the circuit for detecting further 
determines the concentration of the constituent in the sample. 

Claim 26. (ctirrently amended): The apparatus of claim 21 20 further comprising a 
microheater coupled to each sensor cell to heat the sensor cell. 

Claim 27. (original): The apparatus of claim 20 wherein the electrochemical sensors each 
comprise an electrochemical cell comprising: 

a working electrode with a coating selected to bind with a particular electro-active 

constituent; 

a counter electrode; 

a reference electrode; 

filter paper disposed so as to separate between the electrodes from each other; and 
an electrolyte in said filter paper; 

wherein each working electrode has the same coating, whereby each sensor tests for 
the same constituent. 

Claim 28. (currently amended): The apparatus of claim i6 27 wherein the working 
electrode comprises a 25- to 100-micron-diameter, 1-meter-long gold wired wire coiled 
around a 0.25 to 0.5-mm-diameter gold support wire. 

Claim 29. (original): The apparatus of claim 22 wherein the working electrode comprises a 
powdered gold bound together by adhesive. 
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Claim 30. (currently amended): The apparatus of claim 28 29 wherein the adhesive is a 
mixture of carbon powder and polytetraflourethylene adhesive. 

Claim 3 1 . (currently amended): A method for testing a sample for constituents 
comprising the steps of: 

providing a plurality of electrochemical sensors, each sensor adapted to detect a 

different constituent within the sample; 

providing a circuit coupled to the pluraUty of sensors to analyze the electrochemical 

properties of the sensors to detect the presence of a particular constituent at each 
senso r, the circuit being embodied on an integrated single niicrocircuit chip or on a 
chip set : 

introducing a sample into each sensor; mi 
providing a reservoir for containing the sample: 

providing a plurality of interconnected channels fluidly coupling the reservoir to the 
sensors: 

applying positive pressure using a micro-pimip to force the samples into the plurality 
of sensors: and 

simultaneously analyzing the electrical properties of each electrochemical sensor to 
detect the presence of at least one constituent in the sample at each sensor. 

Claim 32. (original): The method of claim 31 wherein each sample is a part of the , 
same larger sample. 

Claim 33. (original): The method of claim 32 wherein each sensor comprises a 
working electrode with a coating selected to bind with a particular electro-active 
constituent, a counter electrode, and a reference electrode, and wherein the working 
electrode of each sensor has a different coating, whereby each sensor can be analyzed 
to detect a different constituent. 

Claims 34-36. (cancelled) 
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Claim 37. (original) The method of claim 31 wherein a different sample is introduced to 
each sensor. 

Claim 38. (original): The method of claim 31 wherein the analyzing step further comprises 
the step of: 

simultaneously determining the concentrations of the plurality of constituents in the 
sample at each sensor. 

Claim 39. (original): The method of claim 3 1 wherein the detecting step comprises the steps 
of: 

selectively coupling the circuit to each sensor and analyzing each sensor sequentially. 

Claim 40. (ciurently amended) The method of claim 3 1 wherein each sensor comprises 
a working electrode with a coating selected to bind with a particular electro-active 
constituent, a counter electrode, and a reference electrode, and wherein the detecting step 
comprises the steps of: 

(1) selectively electrically coupling the circuit to the working electrode, reference 
electrode and counter electrode of one of the plurality of sensors; 

(2) applying a series of electrical pulses to the cell; 

(3) measuring the electrical response by the cell responsive to each of the pulses [[;]]. 

Claim 41. (original): The apparatus of claim 40 wherein the detecting step further comprises 
the step of: 

integrating each current transient response to a pulse and deriving electrical charge Q 
as a function of the magnitude of the corresponding pulse. 
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